Polyglutamine tract-binding protein-1 dysfunction induces cell death of neurons through mitochondrial stress.
Polyglutamine tract-binding protein-1 (PQBP-1) is a nuclear protein that interacts and colocalizes with mutant polyglutamine proteins. We previously reported that PQBP-1 transgenic mice show a late-onset motor neuron disease-like phenotype and cell death of motor neurons analogous to human neurodegeneration. To investigate the molecular mechanisms underlying the motor neuron death, we performed microarray analyses using the anterior horn tissues of the spinal cord and compared gene expression profiles between pre-symptomatic transgenic and age-matched control mice. Surprisingly, half of the spots changed more than 1.5-fold turned out to be genes transcribed from the mitochondrial genome. Northern and western analyses confirmed up-regulation of representative mitochondrial genes, cytochrome c oxidase (COX) subunit 1 and 2. Immunohistochemistry revealed that COX1 and COX2 proteins are increased in spinal motor neurons. Electron microscopic analyses revealed morphological abnormalities of mitochondria in the motor neurons. PQBP-1 overexpression in primary neurons by adenovirus vector induced abnormalities of mitochondrial membrane potential from day 5, while cytochrome c release and caspase 3 activation were observed on day 9. An increase of cell death by PQBP-1 was also confirmed on day 9. Collectively, these results indicate that dysfunction of PQBP-1 induces mitochondrial stress, a key molecular pathomechanism that is shared among human neurodegenerative disorders.